WHAT IS CLAIMED IS: 

"^U^ An infrared reflective coated article 
comprising : 

a substrate; 

a dielectric layer s£utter deposited over the 
substrate, the layer comprising a first zinc stannate film 
deposited over the substrate paving zinc in weight percent 
range of equal to and greate/ than 10 and equal to and less 
than 90, and tin in the weight percent range of equal to and 
less than 90 and equal to afnd greater than 10, and an 
electrical enhancing film /deposited over the zinc stannate 
film, the electrical enhancing film selected from the group of 
films consisting of zinGf oxide, tin oxide film and a second 
zinc stannate film wherein the composition of the first zinc 
stannate film is at legist about 5 weight percent different 
than the composition lot the second zinc stannate film, and 

an infraryfed reflective layer deposited on the 
dielectric layer, 

a metal/primer layer over the infrared reflective 

layer; 

a secofid dielectric layer over the primer layer; and 
a protective layer of at least two films selected 
from metalAcontaining and/or silicon-containing films 
selected from: metal and/or silicon and metal-oxy and/or 
silicon oicy-materials where the oxy materials are 
selected/from oxides and oxynitrides and where the metal 
is the s/arae or different and selected from a transition 
metal of Group , 4, 5, 6 or 10 of the Periodic Table of 
Element/s . 



he coated articl^^f^claim 1 wherein the 
Lfrared reflective metal>e^silver and the silver is 
deposited on the zinp^xide, tin oxide film. 



3>^^The article stack of claim 1 wherein the 
infrared reflectivelal^s^a^ film and the silver film 

is deposited on the second zinc stan?T^fee f ilm . 
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4X^ The article stack of claim 1 wherein the 
dielectric layer^bs a first dielectric layer and the infrared 
reflective layer is aN^irst infrared reflective layer and 
further including : 

a metal primer la^&r over the first infrared 
reflective layer; 

a second dielectric layer\over the primer layer and 
the protective layer is a overcoat overNJihe second dielectric 
lavyer . 




le article 



.aim 4 wherein the second 




Lectric layer is a zinc stannate film having 10-90 weight 
percent zinc and 9P^10 weight percent tin. 

The article of claim 1 wherein the dielectric 
layer is a firk dielectric layer and the infrared reflective 
layer is a first rr^frared reflective layer and further 
including : 

a first meta\primer layer over the first infrared 
reflective metal layer; 

a second dielectrib^ layer including over the first 
primer layer; 

a second infrared refl^tive layer over the second 
dielectric layer; 

a second metal primer layer\^ver the second infrared 
reflective layer; 

a third dielectric layer including over the second 
metal primer layer; and 

the protective layer is over the thirb^dielectric 

layer . 

i 



_The article of claim 6 wherein at least one of 



e second and third dielectric layers includes a zinc 
stannate film having 10-90 weigh/ percent zinc and 90-10 
weight percent tin. 
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The coating stack of claim 1 wherein the 
dielectric l\yer is a first dielectric layer and the infrared 
reflective la^r is a first infrared reflective layer and 
further includi} 

5 a firsts, metal primer layer over the first reflective 

layer; 

a second dielectric layer over the first metal 
primer layer, the seeded dielectric layer comprising a first 
dielectric film and a z\nc stannate film defined as a first 
10 zinc stannate film, the f\irst zinc stannate film having zinc 
in the weight percent rangte of equal to and greater than 10 
and equal to and less than 9i0 and tin in the weight percent 
range of equal to and greateA than 10 and equal to and less 
than 90, the first dielectric \ayer deposited over the first 
15 metal primer layer; 

a second infrared reflective layer deposited over 
the second dielectric layer; 

a second metal primer la^er deposited over the 
second infrared reflective layer; 
20 a third dielectric layer deposited over the second 

primer layer; and 

the protective layer is over \he third dielectric 

lyer . 

JW^^JThe coating stack of tflaim 8 wherein the first 
Tectric film of the second dielectric layer comprises a 
zinc oxide film; a zinc oxide, tin oMide film or a zinc 
stannate film defined as a second zi/ic stannate film, the 
second zinc stannate film having a Composition different than 
30 the composition of the first zinc stannate film of the second 
dielectric layer. 
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10. The coating stack of claim 9 wherein the 
second zinc stannate film of ther second dielectric layer has 
zinc in the weight percent rangfe of equal to and greater than 
60 and equal to and less than 30 and tin in the weight percent 



of equal to and greater than 10 and equal tcf and less than 40, 
and the third dielectric layer is a zinc stannate film. 



11. The coating stack of claim/ 1 wherein the 
dielectric layer is a first dielectric layer and the infrared 
reflective layer is a first infrared refjictive layer and 
further including: / 

a first metal primer layer ojfer the first reflective 
layer; / 

a second dielectric layer o^er the first metal 
primer film; / 

a second infrared reflective layer over the second 
dielectric layer; / 

a second metal primer lafyer over the second infrared 
reflecting metal layer; / 

a third dielectric layyfer over the second metal 
primer layer, the third dielectric layer comprising a first 
dielectric film and a zinc stanjiate film defined as a first 
zinc stannate film, the first ^inc stannate film having zinc 
in a weight percent with the rAnge of equal to and greater 
than 10 and equal to and less/ than 90 and tin within the 
weight percent range of equal to and less than 90 and equal to ' 
and greater than 10, the thyrd dielectric film deposited over 
the second metal primer; anp 

the protective layer overlies the third dielectric 
film. / 

12. The article of claim 11 wherein the first 
dielectric film of the tfhird dielectric layer is selected from 
the group consisting of/ a zinc oxide film; a zinc oxide, tin 
oxide film or a zinc stannate film defined as a second zinc 
stannate film, the secfond zinc stannate film having a 
composition different/ than the composition of the first zinc 
stannate film of thitfd dielectric layer. 

13. The/ article of claim 12 wherein the second 
zinc stannate film fof the third dielectric layer has zinc in 
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the weight percent range of equal to and greater than 60 and 
equal to and less than 90 and tin in the/weight percent range 
of equal to and greater than 10 and equal to and less than 40. 

14. The article of claim y wherein the dielectric 
layer is a first dielectric layer and/the infrared reflective 
layer is a first infrared reflective /Layer and further 
including: / 

a first metal primer layer over the first reflective 
layer; / 

a second dielectric layfer over the first metal 
primer layer, the second dielectric layer comprising a first 
dielectric film and a zinc stannate film defined as a first 
zinc stannate film, the first zoAic stannate film having zinc 
in a weight percent within the yrange of equal to and greater 
than 10 and equal to and less than 90 and tin within the 
weight percent range of equal /to and less than 90 and equal to 
and greater than 10, the secohd dielectric layer deposited 
over the first metal primer layer; 

a second infrared reflective layer over the first 
zinc stannate film of the ^econd dielectric layer; 

a second metal primer layer over the second infrared 
reflective layer; / 

a third dielecrtric layer over the second metal 
primer layer, the third dielectric layer comprising a first 
dielectric film and a zifnc stannate film defined as a first 
zinc stannate film, the/ first zinc stannate film having zinc 
in a weight percent witfhin the range of equal to and greater 
than 10 and equal to and less than 90 and tin within the 
weight percent range df equal to and less than 90 and equal to 
and greater than 10, the third dielectric layer deposited over 
the second metal primer layer; and 

the protective layer overlies the first zinc 
stannate film of the/ dielectric layer. 

15. Thef coating stack of claim 14 wherein the 
first dielectric fitLm of the second dielectric layer and the 
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first dielectric film of the third dielectri^ layer each has a 
film selected from the group consisting of fine oxide film; 
zinc oxide, tin oxide film or second zinc stannate film having 
a composition different than the composityon of the first zinc 
5 stannate film in the respective same secg/nd or third 
dielectric layer. 

16. The coating stack of Zlaim 15 wherein the 
second zinc stannate film of the fir/t and second dielectric 
10 layer each include zinc in the weight percent range of equal 
to and greater than 60 and equal tjb and less than 90 and tin 
in the weight percent of equal to/and greater than 10 and 
equal to and less than 40 

15 17. The coating st^ck of claim 14 wherein the 

second dielectric layer further includes a third dielectric 
film over the first zinc stagnate film of the second 
dielectric layer, 

20 18. The coatiiVg stack of claim 15 wherein the 

second dielectric layer farther includes a third dielectric 
film over the first zinc /stannate film of the second 
dielectric layer wherein/ the third dielectric film of the 
second dielectric layer/ is a film selected from the group 

25 consisting of zinc oxide film, zinc oxide, tin oxide film and 
a zinc stannate film defined as a third zinc stannate film, 
the third zinc stannate film has a composition different than 
the composition of thfe zinc stannate film of the second 
dielectric layer closest to the third zinc stannate film. 

30 

19. The/ coating of claim 15 wherein the second 
dielectric film of /the second dielectric layer and the second 
dielectric film of/ the third dielectric second layer each 
comprises a zinc ofxide film; a zinc oxide, tin oxide film or a 
35 second zinc stann&te film having a composition different than 
the composition off the first zinc stannate film of third 
dielectric layer. 



\ 
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20. The coating stack of cl^UrrTT9 wherein the 
,first and third dielectric films£>f^the second dielectric 
layer and the first dielectric film of the third dielectric 
layer each include zinyxln the weight percent range of equal 
to and greater thap^bO and equal to and less than 90 and tin 
in the weight percent of equal to and greater than 10 and 
equal to ary2r less than 40, 



The coating stack of claim 17 wherein the 
second zinc sYannate film of the first dielectric layer is on 
the glass piece, and has a thickness in the range of 230 ± 40 
Angstroms A; the\first zinc stannate film of the first 
dielectric layer \s on the second zinc stannate film of the 
first dielectric laVer and has a thickness in the range of 80 
40A; the first infraVed reflective metal layer is a first 
silver film deposited\on the first zinc stannate film of the 
first dielectric layer Wd has a thickness in the range of 110 
± 30A, the metal primer Vayer is a titanium film deposited on 
the first silver layer ami has a thickness in the range of 17- 
26A; the first dielectric Vilm of the second dielectric layer 
is deposited on the titanium film and has a thickness in the 
range of 80 ± 40A; the first\zinc stannate film of the second 
dielectric layer is deposited \on the first dielectric film of 
the second dielectric layer ancK has a thickness in the range 
of 740 ± 40A; the second infrared reflective metal layer is a 
second silver film deposited on tr\e second dielectric film of 
the second dielectric layer and has\ a thickness in the range 
of 110 ± 38A; the second primer filAis a titanium film 
deposited on the second silver layer fend having a thickness in 
the range of 18 - 31A; the first dielettric film of the third 
dielectric layer is deposited on the seVond titanium film and 
has a thickness in the range of 80 ± 40^ the first zinc 
stannate layer of the third dielectric laVer is deposited on 
the first dielectric film of the third dielectric layer and 
has a thickness in the range of 120 ± 40A, fend the protective 
layer is a titanium metal film deposited onVthe first zinc 
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ir^of the third dielectric layer and has a 
f thickness in the range 

The coating stack of claim 1 wherein the 
protective lay&x has at least two films selected from a metal 
of titanium, zircs^nium, niobium, tantalum, chromium, nickel 
and alloys thereof , ^nd a metal oxy material selected from: 
titanium oxides, titanWi oxynitride, zirconium oxides, 
zirconium oxynitrides, niobium oxides, niobium oxynitrides, 
tantalum oxide, tantalum oxyhltride, chromic oxides, chromic 
oxynitrides, nickel oxide, nickel oxynitride, silicon oxide, 
silicon dioxide, silicon aluminunrvnitride and combinations or 
mixtures of any two or more of thesey where either the 
silicon, metal or the metal oxy material is the first film of 
the layer. 



A coated article comprising: 
a substrate; 

a first! dielectric layer over the substrate; 

a first\ infrared reflective layer over the first 
dielectric layer; 

a first metal primer layer over the first infrared 
reflective layer; \ 

a second dielectric layer over the first metal primer, the 
second dielectric la^er having a first dielectric film 
selected from the group consisting of zinc oxide, tin oxide 
film and a first zinc \stannate film, and a second dielectric 



film the second dielectric film having a composition different 
than the first dielectric film of the second dielectric layer; 

a second infnared reflective layer over the second 
dielectric layer; 

a second primet layer over the second reflective 

layer; 

a third dielectric layer over the second metal 
primer layer; and 



15 
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a protective layer of at least two films selected 
from metal-containing and/or silicon-containing films selected 
from: metal and/or silicon and metal-oxy and or silicon oxy- 
materials where! the oxy materials are selected from oxides and 
oxynitrides and\where the metal is the same or different and 
selected from a transition metal of Group , 4, 5, 6 or 10 of 
the Periodic Tablte of Elements.. 

The coated articl/ of claim 23 wherein the 
i^tst. dielectric layer includes af zinc stannate film, the 
'second dielectric film of the second dielectric layer is a 
zinc stannate film and the thiryd dielectric layer includes a 
zinc stannate film, each of the zinc stannate films having 
zinc in the weight percent ra/ige of 10-90 and tin in the 
weight percent range of 90-: 




20 



25. The coaterf article of claim 24 wherein the 
first dielectric film of the second dielectric layer is the 
first zinc stannate film/having zinc in the weight percent 
range of equal to and greater than 90 and equal to and less 
than 60 and tin in the weight percent range of equal to and 
greater than 10 and equal to and less than 40. 



A\ coated article comprising: 
25 a substrate; 

a first Mielectric layer over the substrate; 
a first infrared reflective layer over the first 
dielectric layer; 

a first met\jl primer layer over the first infrared 
30 reflective layer; 

a second dielectric layer over the first metal 
primer layer; 

a second infrare^ reflective layer over the second 
dielectric layer; 
35 a second metal pri\ner layer over the second 

reflective metal layer; 




a th 

film selected f 
zinc oxide, tin 
second dielectr 
the second diel 
the first diele 
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Lrd dielectric layer having a first dielectric 
rom the group consisting of zinc oxide film; 
oxide film; a first zinc stannate film and a 
Lc film overlying the first dielectric film, 
metric film having a composition different from 
:tric film; and 



the protective layer overlying the third dielectric 



layer where the 
selected from me 
selected from 



protective layer is at least two films 
tal-containing and/or silicon-containing films 
10 selected from: rrfetal and/or silicon and metal-oxy and or 

silicon oxy-matebials where the oxy materials are selected 
from oxides and oxynitrides and where the metal is the same or 
different and selected from a transition metal of Group , 4, 
5, 6 or 10 of thel Periodic Table of Elements. 

Phe coated articVe of claim 26 wherein the 
fir^c and second dielectric lav/rs are each a zinc stannate 
'ilm, and the second dielectri/c film of the third dielectric 
layer is a zinc stannate filnfi and each of the zinc stannate 
films has zinc in the weight percent range of 10-90 and tin in 
the weight percent range ofl 90-10. 




28. The coa/fced article of claim 27 wherein the 
first dielectric film />f the second dielectric layer has zinc 
25 in the weight percent/ range of equal to and greater than 90 
and equal to and les4 than 60 and tin in the weight percent 
range of equal to afnd greater than 10 and equal to and less 
than 40. 
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/ £'9T A coyated article comprising: 
a substrate 

a first dielectric layer over the substrate; 
a first infrared reflective layer over the first 
dielectric layer; 

a first primer \ayer over the first reflective metal 

layer; 



* 
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a secdund dielectric layer having a first dielectric 
film selected from the group consisting of zinc oxide, tin 
oxide film and a flirst zinc stannate film, and a second 
dielectric film ovferlying the first dielectric film having a 
5 composition different than the first dielectric film of the 
second dielectric layer; 

a second \infrared reflective layer over the second 
dielectric layer; 

a second primer layer over the second reflective 

10 layer; 

a third dielectric layer over the second metal 
primer layer, the thilrd dielectric layer having a first 
dielectric film selected from the group consisting of a zinc 
oxide, tin oxide filmland a first zinc stannate film and a 

15 second dielectric filml the second dielectric film of the 

third dielectric layerlhave a composition different than the 
composition of the second dielectric film of the third 
dielectric layer; and 

the protective layer overlying the third dielectric 

20 layer where the protective layer is at least two films 

selected from metal-containing and/or silicon-containing films 
selected from: metal and/or silicon and metal-oxy and or 
silicon oxy-materials wheAe the oxy materials are selected 
from oxides and oxynitride* and where the metal is the same or 

25 different and selected f rom\ a transition metal of Group , 4, 
5, 6 or 10 of the Periodic liable of Elements.. 

^The coated article of claim 31 wherein the 
first dielectric la^elrr-^fche second dielectric film of the 
30 second and third dielectric layers are each a zinc stannate 

film having zinc in the weight percent^nge of 10-90 and tin 
in the weight percent range of 90-10. 
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3\. The coated article of claim ,32 wherein the 
first dielectric film of the second and third dielectric 
layers are each^ia zinc stannate film having zinc in the weight 
percent range of doual to and greater than 90 and equal to and 
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less than 60\and tin in the weight percent range of equal to 
and greater Aian 10 and equal to and less than 40, 



The coated article of claim 3*2. wherein the 



5 coated article Vis a transparency 

^\%k> Vhe coated article of claim ^^fwherein the 

coated article is\an automotive transparency. 

D*°l$Js Thit coated article of claim ^wherein the 

automobile transparency is an automotive windshield having a 
pair of glass sheets\ laminated together and one of the sheets 
is fabricated from tn^e substrate having the coating. 
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A method of majking an automobile transparency 

comprising : 

applying a coating /on a glass substrate having the 

following : 

a first dielectric/ layer over a glass substrate; 
a first inf rar&Oef lecting metal layex^ver the 
first dielectric film: 



a first metal' 

layer; 

a second diej_ect 
25 primer layer; 

a second 
dielectric layer; 

a second m 
reflective layer; 
30 a protective 1 

film of the third dielectx 
is at least two films sele 




r the first reflective 
er over the first metal 
tive layer over the second 
r over the second infrared 



r overlying the first zinc stannate 
layer where the protective layer 
cft4d from metal-containing and/or 



silicon-containing films deldcted from: metal and/or silicon 
and metal-oxy and or silicon oxy-materials where the oxy- 
35 materials are selected from oxides and oxynitrides and where 
the metal is the same or different and selected from a 



1:1 
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15 




transition metal of Groi/p , 4, 5, 6 or 10 of the Periodic 
Table of Elements.. 

the dielectric layers includes a first 
from the group consisting of zinc 

ate film and a second 



wherein at least one of 
dielectric film selectee 
oxide, tin oxide and a 
dielectric film i 
composition diff 
composition of 
percent tin; 

proce 

windshield blank 
the coated subs 
heating the coating 




nc stannate film having a 
t zinc stannate film and a 
zinc and 90-10 weight 



substrate to provide a coated 
cessing step includes heating 
ng temperature and after 
aze; 



laminating Ithe coated blank to another piece of 
glass to provide the automobile windshield. 




A coated aprticle comprising: 
a substrate; 



lectric layer over the substrate; 
rared reflective layer over the 

st metal primer layer over the first 



at least one die J 
20 at least one infl] 

first dielectric layer; 

optionally a fids 
infrared reflective layer; 

optionally a second dielectric layer over a first 
metal primer; and 

at least one protective layer selected from (A) a 
heat convertible metal film wherein the metal is selected from 
titanium, zirconium, niobium, tantalum, chromium, nickel and 
alloys thereof and alloys with silicon, (B) at least two films 
selected from metal-containitig and/or silicon-containing films 
selected from: metal and/or feilicon and metal-oxy and or 
silicon oxy-materials where A he oxy materials are selected 
from oxides and oxynitrides aVid where the metal is the same or 
different and selected from a\ transition metal of Group ,4, 
35 5, 6 or 10 of the Periodic TatfcLe of Elements, wherein the 

protective layer is located inVthe stack of layers to provide 
chemical and/or mechanical durability to the stack of layers. 




A coated art 
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icle of Claim -3tf**wherein the dielectric 
layer is a first dielectric layer and the infrared reflective 
layer is a first infrared reflective layer and further 
including : 

a second infrared reflective layer over the second 



primer layer over the second infrared 



dielectric layer; 

optionally a 
reflective layer 

a second dielectric layer over the primer layer; and 
the protective l^yer is an overcoat over the second 
dielectric layer. 



before the first diele 

3 



JkO . A coated article of Claim ^wherein the protective 
layer is a heat convertible metal located on the substrate 

:tric layer. 




A coat 



d article of Claim wherein the 
protective layer is a Heat convertible metal located on the 
20 substrate before the filrst dielectric layer. 



A coated art 



layer is a heat convert 
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Lcle of Claim 3-8^wherein the protective 
Lble metal located between the first 
dielectric layer and th<; second dielectric layer below the 
first reflective layer. 

A coated article of Claim >9 wherein the protective layer 
has at least two films ih either order of metal or silicon and 
metal oxy material or silicon oxy material located between the 
second dielectric layer on the reflective layer and a third 
dielectric layer. 

ftyJp A coated article of Claim 1, wherein the protective 

layer has a thickness fori the films of about 5 to about 60 A 

35 for the metal or silicon fiilm and about 20 to about 50 A, for 
the oxy-material film. 



30 
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A coatfed article of Claim ><r^wherein the protective 
layer has a thickness for the films of 10 to about 30 A for 
the metal or silicon film and 30 to 40 A for the oxy-material 
film. 




